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IN THE CLAIMS 

1 . (Previously Presented) A charge pump, comprising: 
a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators, wherein 
each of the first and second preboot capacitors has an output; 

first and second main pump capacitors coupled to the plurality of phase generators and 
the first and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to the plurality of phase 
generators and coupled to the first and second main pump capacitors, respectively; 

first and second pre-boot pre-charge capacitors, wherein each of the first and second pre- 
boot pre-charge capacitors has an output, and wherein the output of each of the first and second 
pre-boot pre-charge capacitors is coupled to the output of the first and second preboot capacitors, 
respectively; and 

first and second gating devices coupled to the first and second main pump capacitors, 
respectively, wherein the first and second main pump capacitors output a pump voltage higher 
than a supply voltage through the first and second gating devices. 

2. (Previously Presented) A charge pump, comprising: 
a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators, wherein 
each of the first and second preboot capacitors has an output; 

first and second main pump capacitors coupled to the plurality of phase generators, and 
the first and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to the plurality of phase 
generators and coupled to the first and second main pump capacitors, respectively; 

first and second pre-boot pre-charge capacitors, wherein each of the first and second pre- 
boot pre-charge capacitors has an output, and wherein the output of each of the first and second 
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pre-boot pre-charge capacitors is coupled to the output of the first and second preboot capacitors, 
respectively; and 

first and second gating devices coupled to the first and second main pump capacitors, 
respectively, 

wherein the first and second main pump capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitors during the first and second phases, respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 
plurality of phase generators during the first and second phases, respectively, wherein the 
second predetermined level is moves to a third predetermined level in response to the plurality of 
phase generators during the first and second phases, respectively, wherein the third 
predetermined level is dumped to the first and second gating devices, during the first and second 
phases, respectively, and wherein the first and second main pump capacitors output a pump 
voltage higher than a supply voltage through the first and second gating devices. 

3. (Previously Presented) A charge pump, comprising: 
a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators, wherein 
each of the first and second preboot capacitors has an output; 

first and second main pump capacitors coupled to the plurality of phase generators, and 
the first and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to the plurality of phase 
generators and coupled to the first and second main pump capacitors, respectively; 

first and second pre-boot pre-charge capacitors , wherein each of the first and second pre- 
boot pre-charge capacitors has an output, and wherein the output of each of the first and second 
pre-boot pre-charge capacitors is coupled to the output of the first and second preboot capacitors, 
respectively; and 

first and second gating devices coupled to the first and second main pump capacitors, 
respectively, wherein the first and second main pump capacitors are prebooted to a first 
predetermined level by the first and second preboot capacitors during first and second phases, 
respectively, wherein the first predetermined level moves to a second predetermined level in 
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response to the plurality of phase generators during the first and second phases, respectively, 
wherein the second predetermined level moves to a third predetermined level in response to the 
plurality of phase generators during the first and second phases, respectively, wherein the third 
predetermined level is dumped to the first and second gating devices, during the first and second 
phases, respectively, and wherein the first and second main pump capacitors output a pump 
voltage higher than a supply voltage through the first and second gating devices. 



4. (Previously Presented) The charge pump of claim 3, wherein the plurality of phase 
generators comprises: 

a primary phase generator; and 

a secondary phase generator coupled to the primary phase generator, wherein the 
first and second preboot capacitors are coupled to the primary phase generator, and the 
first and second main pump capacitors are coupled to the secondary phase generator and the first 
and second preboot capacitors, respectively. 

5. (Previously Presented) A charge pump, comprising: 

an oscillator to generate a first and a second phase during a phase cycle; 
a primary phase generator coupled to the oscillator; 
a secondary phase generator coupled to the primary phase generator; 
first and second preboot capacitors coupled to the primary phase generator, wherein each 
of the first and second preboot capacitors has an output; 

first and second main pump capacitors coupled to the secondary phase generator, and the first 
and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to one of the primary and 
secondary phase generators and coupled to the first and second main pump capacitors, 
respectively; 

first and second pre-boot pre-charge capacitors, wherein each of the first and second pre- 
boot pre-charge capacitors has an output, and wherein the output of each of the first and second 
pre-boot pre-charge capacitors is coupled to the output of the first and second preboot capacitors, 
respectively; and 
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first and second gating devices coupled to the first and second main pump capacitors, 
respectively, 

wherein the first and second main pump capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitors during first and second phases, respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 
primary phase generator during the first and second phases, respectively, wherein the second 
predetermined level moves to a third predetermined level in response to the secondary phase 
generator during the first and second phases, respectively, wherein the third predetermined level 
is dumped to the first and second gating devices, during the first and second phases, respectively, 
and wherein the first and second main pump capacitors output a pump voltage higher than a 
supply voltage through the first and second gating devices. 

6. (Previously Presented) The charge pump of claim 5, further including a power source, 
wherein the power source includes an output voltage approximately in the range of about 1 to 2.5 
volts. 

7. (Previously Presented) The charge pump of claim 5, wherein the primary phase generator 
comprises: 

an inverter, coupled to the oscillator to receive an input signal from the oscillator based 
on the phase cycle and providing output signals which are 180 degrees out of phase; and 

cross coupled gates coupled to the inverter to receive the output signals from the inverter 
and outputting signals that are non-overlapping and crossing around high points of their signals 
during the first and second phases, respectively, and further outputting signals that are non- 
overlapping and crossing around low points of their signals during the first and second phases, 
respectively. 

8. (Previously Presented) The charge pump of claim 5, wherein the secondary phase 
generator comprises a delay circuit coupled to the primary phase generator, including an input 
receiving signals that are non-overlapping and crossing around high points of their signals from 
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the primary phase generator, and providing an output signal having a predetermined delay from 
the input signal 

9. (Previously Presented) The charge pump of claim 8, wherein the predetermined delay is 
approximately in the range of about 10 to 30 nanoseconds. 

10. (Previously Presented) The charge pump of claim 8, wherein the first and second preboot 
capacitors are coupled to the primary phase generator to receive input signals that are non- 
overlapping and crossing around high points and low points of their signals, and provide an 
output signal to preboot the first and second main capacitors to the first predetermined level 
during the first and second phases, respectively. 

1 1 . (Previously Presented) The charge pump of claim 10, wherein the first predetermined 
level is approximately in the range of about 1 to 5 volts. 

12. (Previously Presented) The charge pump of claim 10, wherein the first main pump 
precharge capacitor includes an input for receiving a signal among the signals that are non- 
overlapping and crossing around high points of their signals and includes an output for providing 
an output signal to precharge the first main pump precharge capacitor to the second 
predetermined level. 

13. (Previously Presented) The charge pump of claim 12, wherein the second predetermined 
level is approximately in the range of about 1 to 5 volts. 

14. (Previously Presented) The charge pump of claim 12, wherein the first and second 
precharge capacitors further comprise sharing transistors to precharge the first and second 
precharge capacitors. 

15. (Previously Presented) The charge pump of claim 14, wherein the first and second main 
pump capacitors coupled to the secondary phase generator, and the first and second precharge 
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capacitors, respectively, including an input receiving the delayed signal from the secondary 
phase generator to move the second predetermined level to the third predetermined level, and 
dumping an output during the first and second phases, respectively. 

16. (Previously Presented) The charge pump of claim 15, wherein the third predetermined 
level is approximately in the range of about 1 to 5 volts. 

1 7. (Previously Presented) The charge pump of claim 15, wherein the first and second gating 
devices coupled to the first and second main pump capacitors include an input to receive the 
dumped signal from the first and second main pump capacitors and an output to receive a charge 
to an external load. 

1 8. (Previously Presented) The charge pump of claim 15, wherein the outputted charge is 
approximately in range of about 1.5 to 5 volts. 

1 9. (Currently Amended) A charge pump, comprising: 

an oscillator to generate first and second phases during a phase cycle; 
a primary phase generator coupled to the oscillator; 
a secondary phase generator coupled to the primary phase generator; 
first and second preboot capacitors coupled to the primary phase generator, wherein each 
of the first and second preboot capacitors has an output; 

first and s e cond main pump capacitors coupl e d to th e s e condary phase generator, and th e first 
and second preboot capacitors, r e sp e ctiv e ly; 

first and second main pump capacitors coupled to the secondary phase generator, and the 
first and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to one of the primary and 
secondary phase generators and coupled to the first and second main pump capacitors, 
respectively; 

first and second pre-boot pre-charge capacitors, wherein each of the first and second pre- 
boot pre-charge capacitors has an output, and wherein the output of each of the first and second 
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pre-boot pre-charge capacitors is coupled to the output of the first and second preboot capacitors, 

respectively; and 

first and second gating devices coupled to the first and second main pump capacitors, 
respectively, wherein the first and second main pump capacitors are prebooted to a first 
predetermined level of approximately in the range of about 1 to 5 volts by the first and second 
preboot capacitors during the first and second phases, respectively, wherein the first 
predetermined level moves to a second predetermined level of approximately in the range of 
about 1 to 5 volts in response to the primary phase generator during the first and second phases, 
respectively, wherein the second predetermined level is moved to a third predetermined level of 
approximately in the range of about 1 to 1.5 volts in response to the secondary phase generator 
during the first and second phases, respectively, wherein the third predetermined level is dumped 
to the first and second gating devices, during the first and second phases, respectively, and 
wherein the first and second main pump capacitors output a pump voltage higher than a supply 
voltage through the first and second gating devices. 

20. (Currently Amended) A charge pump, comprising: 

an oscillator to generate a first and a second phase during a phase cycle; 

a primary phase generator coupled to the oscillator further includes; 

an inverter, coupled to the oscillator to receive an input signal from the oscillator based 
on the phase cycle and providing output signals which are 180 degrees out of phase; and 
cross coupl e d gates coupled to th e inv e rt e r to r e c e iv e th e output signals from th e inv e rt e r and to 
output signals that ar e non overlapping and crossing around high points of th e ir signals during 
the first and s e cond phas e s, resp e ctively, and furth e r to output signals that ar e non ov e rlapping 
and crossing around low points of their signals during th e first and s e cond phas e s, r e sp e ctiv e ly; 

cross coupled gates coupled to the inverter to receive the output signals from the inverter 
and to output signals that are non-overlapping and crossing around high points of their signals 
during the first and second phases, respectively, and further to output signals that are non- 
overlapping and crossing around low points of their signals during the first and second phases, 
respectively; 
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a secondary phase generator coupled to the primary phase generator receives the signals 
that are non-overlapping and crossing around high points of their signals from the primary phase 
generator; 

first and second preboot capacitors coupled to the primary phase generator receives the 
signals that non-overlapping and crossing around high points and low points of their signals from 
the primary phase generator, wherein each of the first and second preboot capacitors has an 
output; 

first and second main pump capacitors coupled to the secondary phase generator, and the 
first and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to one of the primary and 
secondary phase generators and coupled to the first and second main pump capacitors, 
respectively; 

first and second pre-boot pre-charge capacitors, wherein each of the first and second pre- 
boot pre-charge capacitors has an output, and wherein the output of each of the first and second 
pre-boot pre-charge capacitors is coupled to the output of the first and second preboot capacitors, 
respectively; and 

first and second gating devices coupled to the first and second main pump capacitors, 
respectively, wherein the first and second main pump capacitors are prebooted to a first 
predetermined level by the first and second preboot capacitors during the first and second phases, 
respectively, wherein the first predetermined level moves to a second predetermined level in 
response to the primary phase generator during the first and second phases, respectively, wherein 
the second predetermined level is moved to a third predetermined level in response to the 
secondary phase generator during the first and second phases, respectively, wherein the third 
predetermined level is dumped to the first and second gating devices, during the first and second 
phases, respectively, and wherein the first and second main pump capacitors output a pump 
voltage higher than a supply voltage through the first and second gating devices. 

2 1 . (Previously Presented) A charge pump, comprising: 

an oscillator to generate a first phase and a second phase during a phase cycle; 
first and second primary phase generators coupled to the oscillator; 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1.1 16 - EXPEDITED PROCEDURE Page 10 

Serial Number: 09/560121 Dkt: 303.626US1 

Filing Date: April 28, 2000 

Title: HIGH OUTPUT HIGH EFFICIENCY LOW VOLTAGE CHARGE PUMP 

first and second secondary phase generators coupled to the first and second primary 
phase generators, respectively; 

first and second preboot capacitors coupled to the first and second primary phase 
generators, respectively, wherein each of the first and second preboot capacitors has an output; 

a first main pump capacitor coupled to the first secondary phase generator and the first 
preboot capacitor; 

a second main pump capacitor coupled to the second secondary phase generator and the 
second preboot capacitor; 

first and second main pump precharge capacitors coupled to one of the primary and 
secondary phase generators and coupled to the first and second main pump capacitors, 
respectively; 

first and second pre-boot pre-charge capacitors, wherein each of the first and second pre- 
boot pre-charge capacitors has an output, and wherein the output of each of the first and second 
pre-boot pre-charge capacitors is coupled to the output of the first and second preboot capacitors, 
respectively; and 

first and second p-channel gates coupled to the first and second main pump capacitors, 
respectively, 

wherein the first main pump capacitor is prebooted to a first pre-determined level by the 
first preboot capacitor during the first phase, wherein the first pre-determined level moves to a 
second pre-determined level during the second phase in response to the first primary phase 
generator, wherein the second predetermined level moves to a third predetermined level in 
response to the first secondary phase generator, and wherein the third predetermined level 
dumped to a first p-channel gate during the first phase, and 

wherein the second main pump capacitor is prebooted to a first pre-determined level by 
the second preboot capacitor during the second phase, wherein the first predetermined level 
moves to a second pre-determined level during the first phase in response to the second primary 
phase generator, wherein the second predetermined level moves to a third predetermined level in 
response to the second secondary phase generator, and wherein the third predetermined level 
dumped to a second p-channel gate during the second phase, and wherein the first and second 
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main pump capacitors output a pump voltage higher than a supply voltage through the first and 
second p-channel gates. 



22. (Currently Amended) A charge pump circuit, comprising: 

a phase generator to generate first and second phases during a phase cycle; 

a primary phase generator, coupled to the phase generator, wherein the primary phase 
generator includes first and second phase generators to generate first and second phase signals 
that are non-overlapping and crossing each other substantially around their high points during the 
phase cycle, wherein the primary phase generator further generates third and fourth phase signals 
that are non-overlapping and crossing around their low points during the phase cycle, and 
wherein the primary phase generator further generates seventh and eighth phase signals; 

a secondary phase generator, coupled to the primary phase generator, wherein the 
secondary phase generator includes first and second secondary phase generators to generate fifth 
and sixth phase signals similar to the first and second phase signals, and including a 
predetermined delay from the first and second phase signals; 

first and second main energy storing devices; 

first and second main pump pre-charge capacitors coupled to one of the primary and 
secondary phase generators and coupled to the first and second main energy storing devices; 

first and second pre-boosting stages, coupled to the first and second primary phase 
generators, respectively, wherein each of the first and second pre-boosting stages has an output, 
wherein the first and second pre-boosting stages boost the first and second main energy storing 
devices to a first predetermined boost level during the first and second phases respectively; 

first and second pre-charging stages, coupled to the first and second main energy storing 
devices, wherein each of the first and second pre-charging stages has an output, and wherein the 
output of each of the first and second pre-charging stages is coupled to the output of the first and 
second pre-boosting stages, respectively; and 

first and second gating devices coupled to the first and second main energy storing 
devices, respectively, wherein the first and second pre-charging stages further boost the first and 
second main energy storing devices to a second predetermined boost level during the first and 
second phases, respectively, wherein the first and second main energy storing devices are further 
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boosted to a third predetermined boost level by the fifth and sixth phase signals to allow the first 
and second main energy storing devices to output a desired level of a high- voltage signal through 
the first and second gating devices during the first and second phases. 

23. (Previously Presented) A two-phase integrated circuit charge pump, comprising: 

an oscillator, where the oscillator generates an oscillating signal during a phase cycle 
including first and second phases; 

a primary phase generator, coupled to the oscillator, wherein the primary phase generator 
generates first and second phase signals that are non-overlapping and crossing each other around 
high points of their signals during a phase cycle, further the primary phase generator generates 
third and fourth phase signals that are non-overlapping and crossing each other around low 
points of their signals during every phase cycle, and further the primary phase generator 
generates seventh and eighth phase signals; 

a secondary phase generator, coupled to the primary phase generator, wherein the 
secondary phase generator receives the first and second phase signals and generates fifth and 
sixth phase signals, respectively, that are non-overlapping and crossing each other around high 
points of their signals during a phase cycle and includes a predetermined delay from the first and 
second phase signals; 

first and second pre-boot precharge capacitors, coupled to the primary phase generator, 
wherein each of the first and second pre-boot precharge capacitors has an output, wherein the 
first and second pre-boot precharge capacitors receive the third and fourth phase signals from the 
primary phase generator during the first and second phases, respectively; 

first and second pre-boot capacitors, coupled to the primary phase generator, wherein 
each of the first and second pre-boot capacitors has an output, wherein the output of each of the 
first and second pre-boot precharge capacitors is coupled to the output of the first and second 
preboot capacitors, respectively, receives the first and second phase signals from the primary 
phase generator respectively, and wherein the first and second pre-boot precharge capacitors pre- 
charges the first and second pre-boot capacitors to a pre-determined level during the first and 
second phases respectively; 
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first and second main pump precharge capacitors, coupled to the primary phase generator, 
wherein the first and second main pump precharge capacitors receive the seventh and eighth 
phase signals from the primary phase generator during the first and second phases respectively; 

a first main pump capacitor, coupled to the first main pump precharge capacitor, the 
second pre-boot capacitor, and the secondary phase generator, wherein the first pre-boot 
capacitor pre-boots the first main pump to a predetermined booted level during the first phase, 
further the first main pump precharge capacitor precharges the first main pump capacitor to a 
second pre-determined level during the second phase and further the first main pump capacitor 
receives the fifth phase signal from the secondary phase generator during the first phase, and 
where the first main pump capacitor goes to a third predetermined level and outputs a charge 
through a first p-channel gate during the first phase; and 

a second main pump capacitor, coupled to the second main pump precharge capacitor, the 
first pre-boot capacitor, and the secondary phase generator, wherein the second pre-boot 
capacitor pre-boots the second main pump to a predetermined booted level during the second 
phase, further the second main pump precharge capacitor precharges the second main pump 
capacitor to a second pre-determined level during the first phase, and further the second main 
pump capacitor receives the sixth phase signal from the secondary phase generator during the 
second phase, and where the second main pump capacitor goes to the third predetermined level 
and outputs the charge through a second p-channel gate during the second phase. 

24. (Previously Presented) A two-phase charge pump for producing a pump voltage on an 
output line, comprising: 

an oscillator, where the oscillator generates an oscillating signal; 

a primary phase generator, coupled to the oscillator, generates first and second phase 
signals that are non-overlapping and crossing each other around high points of their signals 
during every phase cycle including first and second phases, further the primary phase generator 
generates third and fourth phase signals that are non-overlapping and crossing each other around 
low points of their signals during every phase cycle, and further the primary phase generator 
generates seventh and eighth phase signals; 
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a delay element, coupled to the primary phase generator, receives the first and second 
phase signals and generates fifth and sixth phase signals that are non-overlapping and crossing 
each other around high points of their signals during every phase cycle and includes a 
predetermined delay from the first and second phase signals; 

a first and second pre-boot precharge circuitry, coupled to the primary phase generator, 
wherein the first and second pre-boot precharge circuitry has an output, receives the third and 
fourth signals from the primary phase generator during the first and second phases respectively; 

a first and second pre-boot circuitry, coupled to the primary phase generator and the first 
and second pre-boot precharge capacitors respectively, wherein the first and second pre-boot 
circuitry has an output, wherein the output of the first and second pre-boot precharge circuitry is 
coupled to the output of the first and second pre-boot circuitry, receives the first and second 
phase signals from the primary phase generator respectively, and wherein the first and second 
pre-boot precharge circuitry pre-charges the first and second pre-boot capacitors to a pre- 
determined level during the first and second phases, respectively; 

a first and second main pump precharge circuitry, coupled to the primary phase generator 
receives the seventh and eighth phase signals from the delay element during the first and second 
phases, respectively; 

a first main pump circuitry, coupled to the first main pump precharge circuitry, the first 
pre-boot circuitry, and the delay element, where the first pre-boot circuitry pre-boots the first 
main pump circuitry to a predetermined booted level during the first phase, further the first main 
pump precharge circuitry precharges the first main pump circuitry to a second pre-determined 
level during the second phase and further the first main pump circuitry receives the fifth phase 
signal from the delay element during the first phase, and where the first main pump circuitry 
goes to a third predetermined level and outputs a charge through a first p-channel gate during the 
first phase; and 

a second main pump circuitry, coupled to the second main pump precharge circuitry, the 
second pre-boot circuitry, and the delay element, where the second pre-boot circuitry pre-boots 
the second main pump to a predetermined booted level during the second phase, further the 
second main pump precharge circuitry precharges the second main pump circuitry to a second 
pre-determined level during the first phase, and further the second main pump circuitry receives 
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the sixth phase signal from the delay element during the second phase, and wherein the second 
main pump circuitry goes to the third predetermined level and outputs the charge through a 
second p-channel gate during the second phase. 

25. (Previously Presented) A charge pump circuit, comprising: 

a phase generator to generate first and second phases, wherein the first phase is 180 
degrees out of phase with respect to the second phase; 

a primary phase generator, coupled to the oscillator, generates first and second phase 
signals that are non-overlapping and crossing each other around high points of their signals 
during every phase cycle including the first and second phases, further the primary phase 
generator generates third and fourth phase signals that are non-overlapping and crossing each 
other around low points of their signals during every phase cycle, and further the primary phase 
generator generates seventh and eighth phase signals; 

a secondary phase generator, coupled to the primary phase generator, receives the first 
and second phase signals and generates fifth and sixth phase signals, respectively, that are non- 
overlapping and crossing each other around high points of their signals during every phase cycle 
and includes a predetermined delay from the first and second phase signals; 

first and second pre-boot precharge capacitors, wherein each of the first and second pre- 
boot precharge capacitors has an output, coupled to the primary phase generator, receives the 
third and fourth signals from the primary phase generator during the first and second phases 
respectively; 

first and second pre-boot capacitors, coupled to the primary phase generator, wherein 
each of the first and second pre-boot capacitors has an output, wherein the output of each of the 
first and second pre-boot precharge capacitors is coupled to the output of the first and second 
pre-boot capacitors, respectively, receives the first and second phase signals from the primary 
phase generator respectively, and wherein the first and second pre-boot precharge capacitors pre- 
charges the first and second pre-boot capacitors to a pre-determined level during the first and 
second phases, respectively; 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1.116 - EXPEDITED PROCEDURE Page 16 

Serial Number: 09/560121 Dkt: 303.626US1 

Filing Date: April 28, 2000 

Title: HIGH OUTPUT HIGH EFFICIENCY LOW VOLTAGE CHARGE PUMP 

first and second main pump precharge capacitors, coupled to the primary phase generator 
receives the seventh and eighth phase signals from the primary phase generator during the first 
and second phases, respectively; 

a first main pump capacitor, coupled to the first main pump precharge capacitor, the first 
pre-boot capacitor, and the secondary phase generator, where the first pre-boot capacitor pre- 
boots the first main pump to a predetermined booted level during the first phase, further the first 
main pump precharge capacitor precharges the first main pump capacitor to a second pre- 
determined level during the second phase and further the first main pump capacitor receives the 
fifth phase signal from the secondary phase generator during the first phase, and where the first 
main pump capacitor goes to a third predetermined level and outputs a charge through a first p- 
channel gate during the first phase; and 

a second main pump capacitor, coupled to the second main pump precharge capacitor, the 
second pre-boot capacitor, and the secondary phase generator, where the second pre-boot 
capacitor pre-boots the second main pump to the predetermined booted level during the second 
phase, further the second main pump precharge capacitor precharges the second main pump 
capacitor to the second pre-determined level during the first phase, and further the second main 
pump capacitor receives the sixth phase signal from the secondary phase generator during the 
second phase, and where the second main pump capacitor goes to the third predetermined level 
and outputs the charge through a second p-channel gate during the second phase. 

26. (Previously Presented) A memory device, comprising: 
a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators, wherein 
each of the first and second preboot capacitors has an output; 

first and second main pump capacitors coupled to the plurality of phase generators, and 
the first and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to the plurality of phase 
generators and coupled to the first and second main pump capacitors, respectively; 

first and second pre-boot pre-charge capacitors, wherein each of the first and second pre- 
boot pre-charge capacitors has an output, and wherein the output of each of the first and second 
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pre-boot pre-charge capacitors is coupled to the output of the first and second preboot capacitors, 
respectively; and 

first and second gating devices coupled to the first and second main pump capacitors, 
respectively, wherein the first and second main pump capacitors output a pump voltage higher 
than a supply voltage through the first and second gating devices. 



27. (Previously Presented) A memory device, comprising: 
a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators, wherein 
each of the first and second preboot capacitors has an output; 

first and second main pump capacitors coupled to the plurality of phase generators, and 
the first and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to the plurality of phase 
generators and coupled to the first and second main pump capacitors, respectively; 

first and second pre-boot pre-charge capacitors, wherein each of the first and second pre- 
boot pre-charge capacitors has an output, and wherein the output of each of the first and second 
pre-boot pre-charge capacitors is coupled to the output of the first and second preboot capacitors, 
respectively; and 

first and second gating devices coupled to the first and second main pump capacitors, 

respectively, 

wherein the first and second main pump capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitors during first and second phases, respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 
plurality of phase generators during the first and second phases, respectively, wherein the second 
predetermined level moves to a third predetermined level in response to the plurality of phase 
generators during the first and second phases, respectively, and wherein the third predetermined 
level is dumped to the first and second gating devices, during the first and second phases, 
respectively, wherein the first and second main pump capacitors output a pump voltage higher 
than a supply voltage through the first and second gating devices. 
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28. (Previously Presented) A semiconductor die, comprising: 
a substrate; and 

an integrated circuit supported by the substrate, wherein the integrated circuit comprises 
at least one memory device, further wherein the at least one memory device comprises: 
a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators, 
wherein each of the first and second preboot capacitors has an output; 

first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to the plurality of phase 
generators and coupled to the first and second main pump capacitors, respectively; 

first and second pre-boot pre-charge capacitors, wherein each of the first and 
second pre-boot pre-charge capacitors has an output, and wherein the output of each of the first 
and second pre-boot pre-charge capacitors is coupled to the output of the first and second 
preboot capacitors, respectively; and 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively, wherein the first and second main pump capacitors output a pump 
voltage higher than a supply voltage through the first and second gating devices. 

29. (Previously Presented) A semiconductor die, comprising: 
a substrate; and 

an integrated circuit supported by the substrate, wherein the integrated circuit comprises 
at least one memory device, further wherein the at least one memory device comprises: 
a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators, 
wherein each of the first and second preboot capacitors has an output; 

first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to the plurality of phase 
generators and coupled to the first and second main pump capacitors, respectively; 
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first and second pre-boot pre-charge capacitors, wherein each of the first and 
second pre-boot pre-charge capacitors has an output, and wherein the output of each of the first 
and second pre-boot pre-charge capacitors is coupled to the output of the first and second 
preboot capacitors, respectively; and 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively, wherein the first and second main pump capacitors output a pump 
voltage higher than a supply voltage through the first and second gating devices. 



30. (Previously Presented) A semiconductor die, comprising: 
a substrate; and 

an integrated circuit supported by the substrate, wherein the integrated circuit comprises 
at least one memory device, wherein the at least one memory device comprises: 
a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators, 
wherein each of the first and second preboot capacitors has an output; 

first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to the plurality of phase 
generators and coupled to the first and second main pump capacitors, respectively; 

first and second pre-boot pre-charge capacitors, wherein each of the first and 
second pre-boot pre-charge capacitors has an output, and wherein the output of each of the first 
and second pre-boot pre-charge capacitors is coupled to the output of the first and second 
preboot capacitors, respectively; and 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively, 

wherein the first and second main pump capacitors are prebooted to a first 
predetermined level by the first and second preboot capacitors during first and second phases, 
respectively, wherein the first predetermined level moves to a second predetermined level in 
response to the plurality of phase generators during the first and second phases, respectively, 
wherein the second predetermined level moves to a third predetermined level in response to the 
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plurality of phase generators during the first and second phases, respectively, and wherein the 
third predetermined level is dumped to the first and second gating devices, during the first and 
second phases, respectively, wherein the first and second main pump capacitors output a pump 
voltage higher than a supply voltage through the first and second gating devices. 

3 1 . (Previously Presented) A memory system, comprising: 
a controller; 

a command link coupled to the controller; 
a data link coupled to the controller; and 

a memory device coupled to the command link and the data link, wherein the memory 
device comprises: 

a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators, 
wherein each of the first and second preboot capacitors has an output; 

first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to the plurality of phase 
generators and coupled to the first and second main pump capacitors, respectively; 

first and second pre-boot pre-charge capacitors, wherein each of the first and 
second pre-boot pre-charge capacitors has an output, and wherein the output of each of the first 
and second pre-boot pre-charge capacitors is coupled to the output of the first and second 
preboot capacitors, respectively; and 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively, wherein the first and second main pump capacitors output a pump 
voltage higher than a supply voltage through the first and second gating devices. 

32. (Previously Presented) A memory system, comprising: 
a controller; 

a command link coupled to the controller; 
a data link coupled to the controller; and 
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a memory device coupled to the command link and the data link, wherein the memory 
device comprises: 

a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators, 
wherein each of the first and second preboot capacitors has an output; 

first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to the plurality of phase 
generators and coupled to the first and second main pump capacitors, respectively; 

first and second pre-boot pre-charge capacitors, wherein each of the first and 
second pre-boot pre-charge capacitors has an output, and wherein the output of each of the first 
and second pre-boot pre-charge capacitors is coupled to the output of the first and second 
preboot capacitors, respectively; and 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively, 

wherein the first and second main pump capacitors are prebooted to a first 
predetermined level by the first and second preboot capacitors during first and second phases, 
respectively, wherein the first predetermined level moves to a second predetermined level in 
response to the plurality of phase generators during the first and second phases, respectively, 
wherein the second predetermined level moves to a third predetermined level in response to the 
plurality of phase generators during the first and second phases, respectively, and wherein the 
third predetermined level is dumped to the first and second gating devices, during the first and 
second phases, respectively, wherein the first and second main pump capacitors output a pump 
voltage higher than a supply voltage through the first and second gating devices. 

33. (Previously Presented) An electronic system, comprising: 
a processor; and 

at least one memory device coupled to the processor, wherein the at least one memory 
device comprises: 

a plurality of phase generators; 
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first and second preboot capacitors coupled to the plurality of phase generators, 
wherein each of the first and second preboot capacitors has an output; 

first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to the plurality of phase 
generators and coupled to the first and second main pump capacitors, respectively; 

first and second pre-boot pre-charge capacitors, wherein each of the first and 
second pre-boot pre-charge capacitors has an output, and wherein the output of each of the first 
and second pre-boot pre-charge capacitors is coupled to the output of the first and second 
preboot capacitors, respectively; and 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively, wherein the first and second main pump capacitors output a pump 
voltage higher than a supply voltage through the first and second gating devices. 



34. (Previously Presented) An electronic system, comprising: 
a processor; and 

at least one memory device coupled to the processor, wherein the at least one memory 
device comprises: 

a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators, 
wherein each of the first and second preboot capacitors has an output; 

first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; 

first and second main pump precharge capacitors coupled to the plurality of phase 
generators and coupled to the first and second main pump capacitors, respectively; 

first and second pre-boot pre-charge capacitors, wherein each of the first and 
second pre-boot pre-charge capacitors has an output, and wherein the output of each of the first 
and second pre-boot pre-charge capacitors is coupled to the output of the first and second 
preboot capacitors, respectively; and 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1.116 - EXPEDITED PROCEDURE Page 23 

Serial Number: 09/560121 Dkt: 303.626US1 

Filing Date: April 28, 2000 

Title: HIGH OUTPUT HIGH EFFICIENCY LOW VOLTAGE CHARGE PUMP 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively, 

wherein the first and second main pump capacitors are prebooted to a first 
predetermined level by the first and second preboot capacitors during first and second phases, 
respectively, wherein the first predetermined level moves to a second predetermined level in 
response to the plurality of phase generators during the first and second phases, respectively, 
wherein the second predetermined level moves to a third predetermined level in response to the 
plurality of phase generators during the first and second phases, respectively, and wherein the 
third predetermined level is dumped to the first and second gating devices, during the first and 
second phases, respectively, wherein the first and second main pump capacitors output a pump 
voltage higher than a supply voltage through the first and second gating devices. 

35. (Currently Amended) A method of producing a pump supply voltage from an integrated 
circuit two phase charge pump, comprising: 

recharging pre-charging a pre-boot capacitor to a first pre-determined level during a first 

phase; 

recharging pre-charging a second pre-boot capacitor to the first pre-determined level 
during a second phase; 

pre-charging a first main pump capacitor to a second pre-determined level during the 
second phase; 

boosting the first main pump to a third pre-determined level during the first phase; 
outputting the first main pump charge to a Veep during the first phase through a first 
gating device; 

pre-charging the second main pump capacitor to the second pre-determined level during 
the first phase; 

boosting the second main pump to the third pre-determined level during the second 
phase; and 

outputting the second main pump charge to the Veep during the second phase through a 
second gating device. 
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36. (Currently Amended) A method of producing a pump supply voltage from an integrated 
circuit two phase charge pump, comprising: 

recharging pre-charging a pre-boot capacitor to a first pre-determined level during a first 

phase; 

recharging pre-charging a second pre-boot capacitor to the first pre-determined level 
during a second phase; 

pre-charging a first main pump capacitor to a second pre-determined level during the 
second phase; 

boosting the first main pump to a third pre-determined level during the first phase; 
outputting the first main pump charge to a Veep through a first p-channel gate during the 
first phase; 

pre-charging the second main pump capacitor to the second pre-determined level during 
the first phase; 

boosting the second main pump to the third pre-determined level during the second 
phase; and 

outputting the second main pump charge to the Veep through a second p-channel gate 
during the second phase. 

37. (Currently Amended) A method of producing a pump supply voltage from an integrated 
circuit two phase charge pump, comprising: 

recharging pre-charging a pre-boot capacitor to a first pre-determined level during a first 

phase; 

recharging pre-charging a second pre-boot capacitor to the first pre-determined level 
during a second phase; 

pre-charging a first main pump capacitor to a second pre-determined level during the 
second phase; 

boosting the first main pump to a third pre-determined level during the first phase; 
outputting the first main pump charge to a Veep through a first p-channel gate during the 
first phase; 
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pre-charging the second main pump capacitor to the second pre-determined level during 
the first phase; 

boosting the second main pump to the third pre-determined level during the second 
phase; and 

outputting the second main pump charge to the Veep through a second p-channel gate 
during the second phase. 

38. (Currently Amended) A method of producing a pump supply voltage from an integrated 
circuit two phase charge pump, comprising: 

generating signals that are non-overlapping and crossing each other around high points of 
their signals; 

generating signals that are non-overlapping and crossing each other around low points of 
their signals; 

generating signals having a predetermined delay from the signals that are non- 
overlapping and crossing each other around high points; 

recharging pre-charging a first pre-boot capacitor to a first pre-determined level using the 
signals that are non-overlapping and crossing around the high points of their signals during a first 
phase; 

recharging pre-charging a second pre-boot capacitor to the first pre-determined level 
using the signals that are non-overlapping and crossing around the low points of their signals 
during a second phase; 

pre-charging the first main pump capacitor to a second pre-determined level by the 
signals that are non-overlapping and crossing around the low points of their signals during the 
second phase; 

inputting the signals having a predetermined delay to boost the first main pump to a third 
pre-determined level during the first phase; 

outputting the first main pump charge to a first p-channel gate during the first phase; 
outputting the charge from the first p-channel gate to a Veep; 
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pre-charging the second main pump capacitor to the second pre-determined level by the 
signals that are non-overlapping and crossing around the low points of their signals during the 
first phase; 

inputting the signals having a predetermined delay to boost the second main pump to the 
third pre-determined level during the second phase; 

outputting the second main pump charge to a second p-channel gate during the second 
phase; and 

outputting the charge from the second p-channel gate to the Veep. 



39. (Currently Amended) A method of producing a pump supply voltage from an integrated 
circuit two phase charge pump, comprising: 
generating an oscillating signal; 

generating a first and second phase signals that are non-overlapping and crossing each 
other around high points of their signals during every phase cycle from the oscillating signal by a 
primary phase generator; 

generating a third and fourth phase signals that are non-overlapping and crossing each 
other around low points of their signals during every phase cycle from the oscillating signal by 
the primary phase generator; 

generating a fifth and sixth phase signals having a predetermined delay from the first and 
second phase signals that are non-overlapping and crossing each other around high points from 
the first and second phase signals received from the primary phase generator by a secondary 
phase generator; 

generating a seventh and eighth phase signals by the primary phase generator; 

recharging pre-charging a first pre-boot capacitor to a first pre-determined level using the 
first and third phase signals during the first phase; 

recharging pre-charging g a second pre-boot capacitor to the first pre-determined level 
using the second and fourth phase signals during the second phase; 

pre-booting a first main pump capacitor to the first pre-determined boot level by the first 
pre-boot capacitor during the first phase; 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1.1 16 - EXPEDITED PROCEDURE Page 27 

Serial Number: 09/560121 Dkt: 303.626US1 

Filing Date: April 28, 2000 

Title: HIGH OUTPUT HIGH EFFICIENCY LOW VOLTAGE CHARGE PUMP 

pre-booting a second main pump capacitor to [[a]] the pre-determined boot level by the 
second pre-boot capacitor during the second phase; 

pre-charging the first main pump capacitor to a second pre-determined level by the 
seventh phase signal during the second phase; 

inputting the fifth phase signal to boost the first main pump to a third pre-determined 
level during the first phase; 

outputting the first main pump charge to a first p-channel gate during the first phase; 

outputting the charge from the first p-channel gate to a Veep; 

pre-charging the second main pump capacitor to the second pre-determined level by the 
eight phase signal during the first phase; 

inputting the sixth phase signal to boost the second main pump to the third pre- 
determined level during the second phase; 

outputting the second main pump charge to a second p-channel gate during the second 
phase; and 

outputting the charge from the second p-channel gate to the Veep. 

40. (Currently Amended) A method of producing a pump supply voltage from an integrated 
circuit two phase charge pump, comprising: 
generating an oscillating signal; 

generating a first and second phase signals that are non-overlapping and crossing each 
other around high points of their signals during every phase cycle from the oscillating signal by a 
primary phase generator; 

generating a third and fourth phase signals that are non-overlapping and crossing each 
other around low points of their signals during every phase cycle from the oscillating signal by 
the primary phase generator; 

generating a fifth and sixth phase signals having a predetermined delay of approximately 
in the range of about 10 to 30 nanoseconds from the first and second phase signals that are non- 
overlapping and crossing each other around high points from the first and second phase signals 
received from the primary phase generator by a secondary phase generator; 

generating a seventh and eighth phase signals by the primary phase generator; 
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recharging pre-charging a first pre-boot capacitor to a first pre-determined level of 
approximately in the range of about 1 to 5 volts using the first and third phase signals during the 
first phase; 

recharging pre-charging a second pre-boot capacitor to the first pre-determined level of 
approximately in the range of about 1 to 5 volts using the second and fourth phase signals during 
the second phase; 

pre-booting a first main pump capacitor to the first pre-determined boot level of 
approximately in the range of about 1 to 5 volts by the first pre-boot capacitor during the first 
phase; 

pre-booting a second main pump capacitor to [[a]] the pre-determined boot level of 
approximately in the range of about 1 to 5 volts by the second pre-boot capacitor during the 
second phase; 

pre-charging the first main pump capacitor to a second pre-determined level of 
approximately in the range of about 1 to 5 volts by the seventh phase signal during the second 
phase; 

inputting the fifth phase signal to boost the first main pump to a third pre-determined 
level of approximately in the range of about 1 to 5 volts during the first phase; 

outputting the first main pump charge to a first p-channel gate during the first phase; 

outputting the charge from the first p-channel gate to a Veep; 

pre-charging the second main pump capacitor to the second pre-determined level 
approximately in the range of about 1 to 5 volts by the eight phase signal during the first phase; 

inputting the sixth phase signal to boost the second main pump to the third pre- 
determined level of approximately in the range of about 1 to 5 volts during the second phase; 

outputting the second main pump charge to a second p-channel gate during the second 
phase; and 

outputting the charge from the second p-channel gate to the Veep. 

41 . (Currently Amended) A method of producing a pump supply voltage in an integrated 
circuit, the method, comprising: 

generating an oscillating signal; 
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generating a first and second phase signals that are non-overlapping and crossing each 
other around high points of their signals during every phase cycle from the oscillating signal by a 
primary phase generator; 

generating a third and fourth phase signals that are non-overlapping and crossing each 
other around low points of their signals during every phase cycle from the oscillating signal by 
the primary phase generator; 

generating a fifth and sixth phase signals from the first and second phase signals, where 
the fifth and sixth phase signals are similar to the first and second phase signals, and having a 
predetermined delay from the first and second phase signals by a secondary phase generator; 

generating a seventh and eighth phase signals by the primary phase generator; 

recharging pre-charging a first pre-boot capacitor to a first pre-determined level using the 
first and third phase signals during the first phase; 

recharging pre-charging a second pre-boot capacitor to the first pre-determined level 
using the second and fourth phase signals during the second phase; 

pre-booting a first main pump capacitor to the first pre-determined boot level by the first 
pre-boot capacitor during the first phase; 

pre-booting a second main pump capacitor to [[a]] the pre-determined boot level by the 
second pre-boot capacitor during the second phase; 

pre-charging the first main pump capacitor to a second pre-determined level by the 
seventh phase signal during the second phase; 

inputting the fifth phase signal to raise the first main pump to a third pre-determined level 
during the first phase; 

outputting the first main pump charge to a Veep through a first gating device during the 
first phase; 

pre-charging the second main pump capacitor to the second pre-determined level by the 
eight phase signal during the first phase; 

inputting the sixth phase signal to raise the second main pump to the third pre-determined 
level during the second phase; and 

outputting the second main pump charge to the Veep through a second gating device 
during the second phase. 
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42. (Previously Presented) The charge pump of claim 1, further comprising: 

first and second sharing transistors coupled to the first and second pre-boot pre-charge 
capacitors and the first and second pre-boot capacitors to provide a path that charge shares the 
first and second pre-boot capacitors to the first and second main pump capacitors. 



